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(54) BETA-TYPE OXYNICKEL HYDROXIDE AND ITS MANUFACTURING METHOD. POSITIVE 
ELECTRODE ACTIVE SUBSTANCE. AS WELL AS NICKEL-ZINC BATTERY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nickel-zinc 
battery which can prevent a capacity deterioration by a 
charge-discharge cycle. 

SOLUTION: The nickel-zinc battery has an inside-out 
structure. It has a positive electrode part 3 in an outer 
peripheral part wherein mixed powder at least containing 
6-type oxynickel hydroxide and graphite powder, which 
are positive electrode active substances, is pelletized 
and molded into a hollow cylindrical state. Further, a 
gelatinous negative electrode mixture 5 is arranged at 
the central part, at least containing zinc which is a 
negative electrode active substance, an electrolytic 
solution, and a gellating agent in order to homogeneously 
disperse zinc and the electrolytic solution. Further, a 
separator 4 is arranged between the positive electrode 
part 3 and the negative electrode mixture 5. As for the 
B-type oxynickel hydroxide, the shape of the particle is 
nearly spherical. The 6-type oxynickel hydroxide 
preferably contains 0.01 to 30 wt% of zinc, further 
preferably contains 0.01 to 10 wt.% of zinc, and furthermore preferably contains 0.01 to 5 wt.% of 
zinc. Further, the B-type oxynickel hydroxide preferably contains 0.05 to 30 wt.% of cobalt. 




> 
CL 

8 

LJJ 

m 

5 

i 

I- 
CO 
LU 

m 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



j|f 392002-203546 



1 V -/ 



ms^mmfif <jp) 



«2) 1^ « (A) 



#^2002-203546 
(P2002 -203546A) 

(«)^ifiB ¥^14^7^190(2002.7.19) 



(51) Into." 
H 0 1 M 4/52 
COIG 53/04 
HOIM 4/32 
10/30 



F I 

HOIM 4/52 
COIG S3/04 
HOIM 4/32 
10/30 



T-73-r(##) 
4G048 
SHO 2 8 
5H0 5 0 



^i!:^ m^TR(D»S5 OL (±19S) 



(2i)aia»^ 


1#S2000-398517(P2000-398517) 


(71)tHgA 000002185 








<22)mSB 


7jSfil2¥l2^ 27 B (2000. 12. 27) 








(72)^W# » itfiJ 






m]?Cli5ffl;i|B«ffi;il 6 TB 7 #35^ \f=. 












(74)-reaA 100080883 












FrJ'-AC^) 4G048 AAD3 AB02 AC06 AD03 AE05 






5H028 AA05.EE01 EE05 






5H050 AA07 BAll CA02 CB13 DA02 






DA03 DA09 DAIS EA02 EA09 






EAll FA07 FA17 HAOl HA08 



(57) imm 

im»:^&] ~ V ^>y^msm,^ i tt^r ^^^^ yt^y 

?rO. 0 1~3 0«a%-g^*U, $P>»cM*U<liffilS 
4:0. 0 l~l 0!SS%^*-U, $e)Jc:M*b< ttffifS 
SrO. 0 l~5|ffi%-&^-r-5. ^-^'S:*-^-> 
*K{t:= 5"5^''Hi. a*L<l4=/VUhSrO. 05-3 

o®g%^*-r5. 




i;$K2002-203546 



2 's" 



i~3 oKavo-^^-rs, 
i~i oirg%-&*i-5, 
i~5if»%^*-r5. . . 

0 . 0 5-30 Kl:%-g-*-r 

i~2 oesyo-g-^-r-s, 
0 . 0 1 ~ 2 0 saro-^^-r 5. 

i~i osfi%^*-rs„ 

(n) ^— ^S^:^->7kK<kny^ryHl, 3/</Uh4: 
0 . 0 1 ~ 2 0 ®fi%-&^-r -So 

i~5ei:%^*-r5o 

0 . 0 1 ~ 2 0 sa%-&*-r 

1 1 1 1 la^ro-t-^s^^-^Tk^^t: 

1 2 1 iS*]^ 5 M:^-=^ 'yimXC 

[8B*3R13] S«*^7E«0'<-^'a:*-:^^->*K{t; 



(n) '<-^'M:*-=3ri/7K^{b-y'5r^Hi, ^' .xT'^^^i 
1. 8~2. 7 (g/cmS) -Cfof?. ^'^)\^ipr&Wi^ 
1. 4~2. 2 (g/cm3) 

[f»*« 1 5 1 W*« 5 ->7KK<b 

(n) '<-^'S3h=^->*KE{b-S'-ir-'l'«:,.^'s'7'«S*s 
1. 8~2. 7 (g/cm3) ffol?.^'</W^':Se^*S 
1. 4~2. 2 (g/cmS) -CfcS, 

1 6 1 W*« 7 |E««75'<-^'S3f-=Sc->*K^t: 

(n) '<-^'M3hdr->;tcK{fc:=:s^'>-/Hi, 9_v-f^W>^ 
1. 8~2. 7 (g/cmS) ■^fctJr/^/U^SiEjss 
1. 4~2. 2 (g/cm3) t-foS„ 

*-r -57K^^fc= y -//i-^^fig-r-s^ 1 coxa, 

^ V m^s f x-mit ^ its ^— 9 t^imL\\L=- y ti^^ 

list's 1 8] 7ia«<o-<-^'M:*-^->7K^ 
[iil*^19l 7fB«ro-<-^'M;*-^i'7K^ 

i~3 osa%-&*-r-5, 

2 1 1 ^im. 1 9 ia^<0'<- ^ S:;*- ^ -yim. 

1-1 o®fi%-&*l-s„ 

2 2 1 1 9 Ba«<0'<- s^=¥ v'Tk^ 



^$592002-203546 



3 



0. 0 5~3 oei:%-g^-r?>c 

2 5 1 Sl*« 2 4 IB«<OiEffifS4&eB:, WT 

1~3 0Sl:%-gr^-r-5, 

lf5l*« 2 6 ] 2 4 lE^W jESfgi^Sht, gilT 

l~l ORSyo-^^t-T'S, 

in^^ 2 7 ] Sl3ft« 2 4 IB«grojE®S!fe®«:, £tT 

[ 2 9 ] iS^m 2 8 fE«<OiEffifS!^WJi, 
0. O 5-3 0gfi%-&^-r5, 

3 1 ] 3 0 lEtgoissi^ei*. 

1~2 oK&yo-^wt-i. 

O . O 1 ~ 2 0 ifS:%-&*-r S. 

[fi*« 3 2 1 3 OiB^WjESffiifellH:, £ilT 

1~1 0SS%^;t1-«. 

(n) -<-i'm:i-^'>yi<.mt=--y'tr/i^n. n/^/Wh^: 
0 . 0 1 ~ 2 oKfi%^*t-s. 
[ 3 3 ] 3 0 ffiteW jEfiieigjS tt^ «T 



(13) '<-^'S:«-=^->*»^k-5'^'«'rt:. =i>'^-»i^bSr 
0 . 0 1 ~ 2 0 gS%-g-*1-5, 
lfS:}iJS3 4] fS*J^2 4lB«WiESSife|fli. £JIT 

im^m 3 5 1 fS*« 2 8 fB«roiEffiS^S?tt. ttT 

(If 3 6 1 g«jR« 3 0 ^(Dismmmnfi. &.t 
3 7 1 2 4 tm(oiEmmm^i-i. &.r 

(o) -c— :J'M^^->*Kft:='>"^>'i'tt> tJ' s' :7"^^>45 

1. 8~2. 7 (g/c.mS) T?*)*?, /VU^^ftjJS 
1. 4~2. 2 (g/cm3) -CfeS. 
[b«*31 3 8 ] f»3j*:^ 2 8 IE«&cOiE®e!^Kli, tJ>T 

1. 8~2. 7 (g/cin3) -Cfc>?. /</U^'5ES** 
1. 4~2. 2 (g/cm3) •CfeS. 
[ft*^ 3 9 1 3 0 lE^fOjEffiffii^SB:, »T 

1. 8~2. 7 (g/cmS) ><>'l'^'^S^5 
1. 4~2. 2 (g/cm3) "CS>5, 

5, 

[ iB*« 4 1 1 gS*« 4 0 |E«<0 - 5/ -5r/Wffi#&m?l!l 



4$|S2002-203546 



4 ->/' 



- 1~3 oicft%-&*-ri, 
i~i omfi%^*-r^o 

[l»*3S4 31 1**3^4 O lffi««=is"Jr/l'M^m?& 
(^) ^—$'m^^i^:^mit~V^/^ft. ffilB^O. 0 

[fS*3S4 5 1 m^m 4 4?a«(Dn y-s^yuffii&sfa 

0 . ■ 0 5 ~ 3 0 Sl:%-g^-r-S„ 
11^*^4 6 ] iElSS!feKT?fc5.-^-^.M::r^->*K 

4 7 1 4 6 Sa^© = y -JryuMiBm?& 

(n) '<-^'S:*-#'>*K^k=y^ryn:j:, =iy</uh% 
0 . 0 1-20 WMVo-^^-r^, 
im^m. 4 8 1 is^ftjg 4 6 i2«<o - y -j^/uffi^mfa 

1~1 0SS%^*1-5, 

(n) ^-^'S:*-^v'7KK-ft:=5'<5r/H4, n^VUbSr 

0 . 0 1-20 sfiyo'&^-t-s. 
I 4 9 1 4 6 S5^© = s/ 'trjum^^m 



0. 0 1~2 o^g%-&*-r5, 

5 0 ] 4 0 ^m<r>~ y -{r/Uffil&mflil 

5 2 1 4 6 ia«<0= 5/ '5r>'UM#SSte 

[ft 5 3 1 |»*^ 4 0 SE«ro=^ S' 

(n) -«-^S:*-=*->*K<k^s"{^/H4. ^^y^^^JJ* 

1. 8 — 2. 7 (g/cm3) T?$>t>, .'VW^'Sftas 

1. 4 — 2. 2 (g/cin3) -Cfo?.„ 
\mm. 5 4 1 1^*:^ 4 4 |E««=^ -{ryuffiismja 

lt&^t*if fos, ... 

1. 8-2. 7 (g/cm3) T?fe«?, ^gi? 
1. 4 — 2. 2 (g/cm3) -e*)^>o 

1. 8-2. 7 (g/cm3) -Cfc«?s /VW^'^gftas 
1. 4 — 2. 2 (g/cm3) -CfeS, 

lO 0 0 ll 
[0 0 0 2] 

t&Jt>-5J; 5l-^i-5o — JJcffitt!l*-9:m?l}l{bL. ^ 

[0003] tSJiE, iESfgife®»c=3"5^''i'«:fflv^fc®Ja 



^^^2002-203546 



5 a"— >* 



[0 0 0 4] — ^J][El5ESc7)i^^^^o/c^v^m?lfl<h LTiE 

[0 0 0 5] 

[0 0 0 6] :ic^<t ^/c^5iM{^i^^-C^<?$tt 

[0 0 0 7] 

=^rv^7K®?{b^';/'^/i-*'i. m^<^0. 0 1-3 0Wfi%^ 
'5r>^uj'±. 0 . O 1 1 0 SSro-^^-r ^ r <»: ;ds 

0 . 0 1 5 m.m%^^^^ :ztt^^hkzm. 

[00 0 8] *5ieq<D-<— ^M^r^t^TKK^t:— :y'i^/^ 
=^y^M^. 3i/</uh^0. 0 S'-'S 0Sl:%-g*-r'5 

[0 0 0 9] :l$i^^(0-<—^m:^^i^i^mt=^y^^^ 
=^ v'TKgg^b^ y ^iS^ 0 . 0 1-20 Sfi%-& 

:#L. ?5^o=i/^yuhS:o, 0 1-2 ogfiyo-g^-r^r 

<5:d5S^UV\ ^Ac. M$&*0. Ol-lO®fl:%^* 
75^o=ixVuhtrO. 0 1 — 2 Ogl:%-^^-r5r<b 
fi^^hkcmi^\^^\ ^fc. ffil&SrO. 0 1-5«S%^ 
^L. ;5^o=3/VUh5:0. 0 1 - 2 0Sg%-&*-r5w 

[0 0 10] ±3j&(^)-^-t5^M:^=^'>7K^{l::=^';/^/l-(^> 
2. 7 (g/cm3) -efo»?. ^^^.'U^^a^i^l. 4 — 



2. 2 (g/cm3) •T?fc-5::i:zJ5S*LV\ 
[0 0 11] *5§e^O-<-^5^S:r^v^7kK{b^5'<5r;U(0 

[0 0 12] ±.m(D7imi)l=-y^;\^a. e^<D?f$t^;65B& 

0. 0 1-3 oK^ro-g-^f ^::<h7!i>S*Lv\ ^fc. 

•-<-^5'M:^=^i/*^^fe:^:x<:^/^^^, 0 . 0 1 — 1 

TkS^^tl^rx^/H^. =iy<7Uh^0. 0 5-3 0Sfi%-^ 
[0 0 13] ;$:^0^(OIE11Si^K«l. -<-i5'M:^^^>7K 

0 . 0 1-30 ®S%'&^i-'5 C h tsm.-^ 
LV\-^-f^. ^-^m.ir^^yim\\i=^y^M^. 
0. O 1-1 0K4%^^i-^^<h255^ t>{ca^UV\ 

1-5 Ki%"&^t-'5 r <^ ^ ^ (CM^ LV\ 

[0 0 14] ■:i^mn<DiEmBm%.n.. -^-^s:^^-^^* 

.y^/UJ^. =3/^>rVhSrO. O 5 — 3 OSS^o-^^-rSr 
[0 0 15] ^5g0>^^^IE®e^fe®t^. -<-^^::^^t^7k 

^>7K®{b^ y -^v-K^. Ml&?r 0 . 0 1-20 KS%^ 

75*o=iy</ub^o. 0 1 — 2 osfiyo'&^-r^r 

<h255a^LV\ ^fc. ^f&SrO. Ol-loKSVo-^^ 

Ti^o^t/^/ub^rO. 0 1-2 oKftyo-^^-r^r ^ 
7)5$ ibtcM*Uv\ ^fc. M#S*0. 0 1-5®S%^ 

3&^o=i/</uh*o. 0 1 — 2 oaayo-g^f-r^:! 

[0 0 16] ±}&(D^—^m^^^^if^Wy.^y^f^\^. 

^M;d-:^i/'7K»{t:=-5/^>'Hl> y :/?BS;5S 1 . 8- 
2. 7 (g/cm3) T-fot?. 4 — 

2. 2 (g/cm3) -efe5:i<b755M*LV\ 
[0 0 17] >)5:%§q<^::^:x<5r/USfe^m?l!ll^s lEHS^K 



fte32002-203546 



6 V->' 



=^ y -iryujt. 0 . 0 1 — 30 W&%t:^-r^ :i t 
Ml&SrO. 0 1-1 OSS%$^t-^r<^;d^$ btca^ 
0. 0 i-sSsyo-^^-f 6r<hd5^?ibtcM*uv\ 

[0 0 18] ^mM(o^y^/\^^mmm\^. lEmmmw 

T*fe5-<~^M^^ i/7k®&^b: y^j\-t mim^ t ^^P 

mit^ y ^/H^. =Iy^V^' h^O. 05-30 WMVo-^^ 

[0 0 19] ^mm(r>::^y^/\^mi^mm\t^ lEmtsms: 
m^tmMm^^-i^c^^Wii^'^x^<rci5bcoyMtMt 

hh=-y^/i-m.^mi&Xh^. -<-i5'S:^^v'7K®fb^ 

^myt^i^7i<mt=^y^^i^n. ^§^^^0. 0 1 — 2 OS 
i%^^L. Ti^o^yVuhSrO. 01-20K»%-^^ 
i-6r<i:;!)Sg* */c. Ml&SrO. Ol-loSg 
%-&^L. ;6^ony^yi.b^0. 0 1 - 2 0 ®l:%'^:#t" 
^ ^ $ Lv\ ^fc. M&'SrO. 0 1-5® 
75^o=2^</uh>S:0. 01-20^4%-^^ 

[0 0 2 0] ±i*(^-<— i5^M:^^i/7K®&ih:^:y<:r/M^, 

^m:t^i^7i<:mit:=-y^/l^\'i. ^y^m&fi^X. 8- 
2. 7 (g/cm3) -e4>»9^ ^</U^ffift?55 1. 4 — 
2. 2 (g/cm3) <h?55M^LV\ 
10 0 2 1] (7)-<-*i$'M^=^v'7k®&Yt:^:x>5r/U:f3 

«l(cj:titf. mmi:^^'r^^—^m:^^i^ii^mt=-y 



it=^y^^\^^^&ir^y^2a^TM. ^tiit. -<-^m:t 

^^iir^^^im.\\L=^y'rf\^t^. MI&^^W-T^ ^ Ici: 
*y^c*:i. l£Mmm'^X^^-<-^W^^^yi^m\L^ 

%mz^\^yymr^\.tiL^^^^nm^. rftss^s-e 

t\:iX^. m^^mm^-^t:L-<-i^M:t^i^yi<imit=^y 

^/i^x\^^ m^B^\^xf&ib^x^. m^Bt^x>irt^z.ti,cx 

[0 0 2 2] ^fz. :$:^m(D^-^m:t^^>7i<.mt=^y 

>Sr^tf ^ m:^^ v'TKS^it:^ y ^^i-(om^Jjm t^^ 

^^b^ :x ^^\-^^^-r^m 1 C7)X^. - ±i57K^^b:=^ y ^ - 
-<-^m:^^^yimA\L^ y^/i-i:^^^^m 2 OXm. 

^mw^. Mm^B^nx;h^m^tmmm:}s^xj^M.§'^t 
mmm^^-\^^w^^'^x:i6<ti^(o>tf/HtMt^'p^j: 

5/^yHEia«ft!ltc:j3V>r. ^M:^=^'>7k®^f^:^:y>5^ 
[0 0 2 3] 

m'^mm^f3^^^^^m(DmM<omm^^-^^^x^sim'r^o 
[0 0 2 4] *-r> ^mm<D=^y^/\^^§Qmi&(Dm^\c 

m^mm(o-m^mi:7f^'rmmmmx;k^o -r^c^tJ-t*. 
[00 25] Mri^mca. 1 li. 



4*512002-203546 



7 'N--*>* 



[0 0 2 61 iEffiSl5 3l^. 4^^R1S4^^LT4of9. 

-&^J^4^?gnmit^f-fifeff^t/tIEll-<l^:y h 3 a, 3 b, 
3 c 755S?ate2(75rtgi5tcae^?tLTV^^, ir/N*U— ^4 

So 

[0 0 2 7] i^S-g^^jSll. A^^^Wi:/c^^l5it^MlS 

[0 0 2 8] -^LT. IE^^3<h. ^ft^-a^^J 5 tJ^^E^^ 

it P95W 6 ^ J: 9 tci^7 2/ v-i'- 7 <i::ft®*S^=K 8 <h 
[0 0 2 9] Jg(-> y^y^—lim.^¥^\'ihiC\.tL 

[0 0 3 0] o#'{c. iEmhmm,x^^^—^m.^^'^ 
v'^' (B) S::^-ria-e*>5o 

[0 0 3 1] :iw-C. |gl2 0A:^5J:t;^BtC^oV^r. -^tt 

[0 0 3 2] E)2 A75^^*5;5^6 J: i5'M::*-=^-> 
[0 0 3 3] mi^-t-^ll^fe0ilfc:^3^/^r^^. ^|s:5gMO-<- 



[0 0 3 4] i2e5R<OB&a^«CO-<-:^^:^:3e-v'*K{t::=^^/ 
1 9'-4 0 Mm<^ffiHrttCfc-5o 

^K-ft^^ y ^yKO)K«5^*t:3:. 5 8 O m m(^)«SfflP^lc 

[0 0 3 51 t¥3l50l6«tfi(D-<-^S::^:^i^*K{t::=^5/ 
>5r/KD^5/:7^ (T a p) (Bulk)?B* 

{\L^V^)yy<D^ V-f^^\t2., 2—2. 7g/cm3cO 

[0 0 3 6] /^:Jb\ i5^:y:/^.^<^x<>'W>>«^ ( FT^^^a 

cOB^OSfi^A (g) . ^a^B (cm3) , m^^^ 
*t±tr-CS:g§coiS^^fl/^^(^2 0 0lH]^<^ottfc 

^o^a^c (cm3) ^-r5<t«To^-e 

^^/U-J'^g^A/B (g/cm3) 
^:y>^®S = A/C (g/cm3) 
[0 0 3 7] o#*{c. :*:5IM(^iESSifeS-efcS-<— 

m^O^^^l^i. O. 0 1-3 0!gS%Offiffltcfe-5r 
<h;&5M*LV\ %f^^ o, 0 1-1 0®a:%<7)«Sffl«cfe 
5:1^;6>^^{CM^LV\ *^::> 0. 0 1-5®&%(O 

m («fl:%) = (Mi&a/ (:iy^/ua+Mi&a) } x 
10 0 <^i-^o 

[0 0 3 8] *%P>^(^-<— i5^^:^^rv'7Ke!{l:::^:y 

0. 0 5-3 O^SyoOffiffltClfc^r <^?55g^uv\ 

/i.h-^;^^-e*L. riy^ywh-^^ft-^ (®S%) = 

/Uhft/ (::i5/>iryUS4-=iy</U hS) } X 1 0 0 

So 

[0 0 3 9] *fc. :*:3^PJco-<-i5'S:^^>'7K®^{b^:y 
:^=3f. v-TkS^-fk:::^ :y ^ O . 0 1-20 SS% 

-g-WL;!>^o=i/</Uh^O. O 1 — 2 osftro-^w-r-Sw 
i:;55S^UV>o ^fc. lEI&SrO. Ol-lOSfiyo^* 
L;5^o=i/</uhSr0. O 1 — 2 O^Syo-^^-f^ 



J#ra2002-203546 



8 V -y- 



[0 0 4 01 ^tz. :^^m(7)-<-^myt^i^7i<.mi[:=='y 
[0 0 4 2] :^^m<0^—^myi'^i^7i<,mt^:y^/^(D 

n&^^n 1 6 0 /I mcosefflrtf-*>5 r t ti^mt. l 

[0 0 4 3] :$:mm<D-<-i$^m:t^^yykm^t^:y^yl^ 
^y^^m^l. 8-2. 7.(g/cm3) T-fo 
/</U^?&S;d5 1 . 4-^-2. 2 (g/cm3) "Cfc-S 

^^7!)^M^Ll^ ' ' 

[0 0 4 4] o#^(c, :$:^Kco-<— ^M^=^v^;K®&{l:^ 

[0 0 4 5] mit^xsr-{^. M#&i£^fcj^ (^Bctt/) 

[0 0 4 7] w*^)^. r07KK^t:::^5'^>'U«r*:«fe-r^r 

( 0 0 4 8 ] ^ 1 Jim\CX^nhtl^7i<imt::^y^/^ 
111. 8 — 2. 7 (g/cm3) -efci?. xVU^SSl^ 



1, 4-2. 2 (g/cm3) -T^fo^r <!r755M^ H/\ 
[0 0 4 9] o#^tC, 2 COXgt*!^. ^ 1 fDX@-^# 

2N i (OH) 2 +.C 1 O- -►2N i OOH + C 1 " + 
H2 O 

[0 0 5 0] otic. -m^^j:='y^^i^&^mmc^n 
'^»m^-( ^^^^(ommTbi'i^iti-^mm^zoi^^x^m^ 

[0 0 5 1] ^y>^/uMi&{c^o*t5X^/^;. nms. 

IE® : N i OOH + H2 0+ e- -»N i (OH) 2 +0 
H- 

Eo =0. 4 9V 

ftffi : Z n + 2 0H- -^Z nO + H2 0+2e- 
Eo =- 1 . 2 5V 

rfeS/t^ : 2N i OOH+Zn4-H2 0^2N i (OH) 
2 +Z nO 

m^j&mtl : Eo = 1. 7 4V 

Z(DXoiiCmmRJt^i^cX-:>X. :t^iy7i<.mt=^y^/i-t 
[0 0 5 2] --<-^M^=^ri^*®^{k:^5^^/U«riE 

mm^wt Lxm\^^fz=^ y^/i-mmmmic:}6\,^x\'i:^m 
m^m%mmc^\-f^:^>^-^m:t^i^7Kmit=-^y^ 

[0 0 5 3] -(^{c=^y>tr/umn%MRft^\^X^X^— 
[0 0 5 4] :»i^'^m.:^^^^ii^mt=^y^^^<om 



»^2002-203546 



9 ^' -y* 



{t^iy^/i^<OM^&4. 6 8 g/c m3 tClt-<T/h$V^ 

[0 0 5 5] rti{C^LT:^^3SP>^l^. 
mt^y ^ iEffiSifeiS (cffl V ^ -5 r J: o r ;«/ ^'■^ 

[0 0 5 6] f im^mW^^^^^'^tL^- 
^m:t^ v-TK^fb ^ :y ^/i-X^ II. fa P(l # . 

[0 0 5 7] ^yt, r'/^/Uh^'^^^i^rfc-^— 

m-r^o t.f:L:^>'^m:t^^>7^mit:=-y^^i^(o±mcx 

[0 0 5 8] ±i^05g|^comfecO?|^^"Ci^, iEffi 

[0 0 5 9] _ba!c^^0>^cO*:^O?f^a|-et^. R1S 

[0 0 6 0] >^mM\^±m<ommmm^cmh'r 

[0 0 6 1] 

[0 0 6 2] immmii ^-r. m^%:^m'r^-<-^ 



mi::=-y^^\^^'^^^^o :L(DA^mt=^y^^^ 
[0 0 6 3] o#'jc. ±^-C^^bttfc7kK<t:^S'^>'^ 

r*$>5o *y^c. nhtiti^-^m:t^i^mit:=^y^M'± 

[0 0 6 4] o#*(c:. ±m(D-<—^m^^iymt=-y^ 

t . : 6 M 5t5i|£^* : 1 - 2 5 

/zm. R5>0. 3fia%WT^O^i5Sfi«*&^ml&) ^> tK 

^fb;*' y ^7i.7K®^^ (4om^%) t^m^^x. 

m:t^iy7i<.mit=^y^^\^ : mi^^^ : 7K^{t:;?7 y ^^a* 
^fg^l 0:1: KOt^l^XiM^^i^XlE^^Mtl^. ^ 
ttS:m?&tel^-e 1 0 g 1 3 . 3. F^@9. 0 m 

[0 0 6 5] Z.<DJEm^(D^m\C, ^^^l^^h 

i^-^) «rJfAL. 1. 5 g07K®^{b;^y e^i^Tk^fK^ 

Mii^jf^^. ^MtM. 7i<.mit^v ^j^yKmmco 
65:1: 3 4(Dm,^mii^mmM^^muK.xrff&\^fz. 

ftS^S>JS:5 g^«Lfco 9cm^. «?&te<^glPffl5«:. 

(9i=tPUT. Vr^ Vm'^X^^^EMcO^^y 

[00 6 6] i^mm 2 - 9 ] jESS^^StcMi&Sr 0 . 
05. 0, 1, 0. 5, 1, 5. 10, 20. 30 

imMm 1 1 1 8 ] lEi^^ifest- ^^vu h ^ o . o 

5. 0. 1, 0. 5, 1. 5. 10. 20, 30 Sa% 

^^^^f:L-<-'^m^^iymt=^y^j^^i:m\*^xm:mm 

1 Oi:[^«JCLT®«lSrKf^UfCo 



4&^2002-203546 



10 V 



[^JfetRI 2 0-26] iEffiffii^«*cM«&«r 0 . 0 1 SS 
%&Uf='/^/UbJS:0. 05. 0, 1, O. 5, 1, 5, 

10,2 owm%^^^^f^^-^m-:t^i^m\:=^^y^ 
[Mmm 2 7-34] iEmmm'^\cm^i: o . o 5 ®a . 

%S.U^=^''^>'^h^rO. 01, 0. 05, 0. 1, O. 

5. 1. 5, 10, 2 OKfi%^^$^iirf^-<-^M:^=^ 

i-^mm 3 5-42] lE^mmm^^m^^ o . i @s% 

^t/^i^'^/^h^O. 01, 0. 05. 0. 1, 0. 5, 

1, 5, 10, 2o^m,%^^^'^tL-<-^m:^^'^m- ^ 
mmm 4 3-5 0] AEmfam^cms^^ o . 5 Mfi% 

JStt/^^'^/l^h^O. 01. 0. 05, O. 1. 0. 5. 
1. 5. 10, 2 0^m%^^^^ttL^—^m,:^^iym. 

i\:=^y^;v^m\^^xmmmi 9 tmmk^\.xmM^u^ 
imMm 5 1-58] ^mmmm,\^m9^^ 1 ®fi%>Rt/ 

31/^VUh^O. 01, 0. 05, 0. 1, 0. 5, 1, 

5, 10, 2 0%m%^^^'^f:L-<—^m:^^iymit=^ 

y^^^^m\^^x'mmmx 9 ^iRi^tcLxsr&^^f^u 
immm 59-66] ^mmmm.\^&^^ 5 ki:%xtj< 

=i/^yUh^O. 01, 0. 05, 0. 1, 0. 5, 1. 
5. 10, 2 0^mo^^^^tL^—^m:t^iymit^ 

[Mmm 6 7-7 4] lE^mmm^mM^^ i o 

U:=i/</Uh«rO. 01. 0. 05. O. 1. 0. 5. 
1. 5. 10. 2 0®S%-&«$iirfc-<-i5'M:^=^v'K- 
{b^:y>5r/U?rffll^TllJS0«ll 9 <i: LT^S&^Kf^ 

[Hffififii 7 5-8 2] lEmm^m^m^^ 2 0 !sa%fi: 

XJ^yWY^O, 01, 0, 05. O. 1, 0. 5. 
1. 5. 10. 2 0W&%^^^^f:i^-^m:t^iym 



[0 0 6 7] [ae^W Cr-T?!^. Ml&iSctO^^^y^/uh 

M.^mm^m^mi^Lx. ^mit(07i^mit^y^ji-i:^ 

[0 0 6 8] o#'tC. _h^O|lffi0il 1 - 8 2. :JoJ:t5tJ^ 

m^m^n o:it {cx.ox^wcmD--f^/i-{cx^^&m 
[0 0 6 9] %ikmnmn^MMm^xu^^^m\c<y^ 

1 OficomSfe^SiMl 0 OmA-CSffiTiU VlC/.^^*T* 

[0 0 7 0] ^fimJ^^I^^?][H]<50Scm^l:{c»t-5S»J'g: 
(%) T-fcoTjSfc*T*^$tt5o 

1 0 Oi^^^/uitO^ftMl^^ (%) = C (10 01^^ 

i^^i^n(oikm^m) / iM^<omnM&) ] x i o o 

[0 0 7 1] ^yt. 21^-f ^yWgiT^iJcS^fi^^UiU 
SSaSr 1 O 0 <t Lfc^coflt-e^LfCo X XT?... 2•t^^ 

(%) (= mMMm./^'mMm x i 

[0 0 7 2] ^fc. SE^SfemSg^eWLT^Co ^Hffi^J 

So 

[0 0 7 3] *J60ili-8 2^Xxm:m\\^'r>\i^X(r>^ 

^mm^ (%) > 2i^-f i^/usor);sim^s:. ^xxm. 
^ymMm(om'^^^\^'& i - 1 o x^ 

So 

[0 0 7 4] 
[«1] 



«fH2002-203546 







mmmm 

(96) 








0 


50 


100 


79 


^iffiWJ 1 


0. 01 


55 


99. 99 


79 


^SS^J 2 


0. 05 


80 


99. 95 


80 


^5E9!I 3 


0. 1 


83 


99. 9 


80 




V. 9 


QV 


(79. D 


78 




1 


90 


99 


78 




5 


92 


95 


74 




10 


92 


90 


64 




20 


92 


SO 


55 


mm9i9 


30 


92 


70 


45 



[0 0 7 5] [0 0 7 6] 

[^2] [1531 







(9(5) 






0 


50 


79 




0.01 


50 


80 




O.05 


60 


92 




0.1 


65 


95 




0.5 


67 


98 


mmmu 


1 


69 


100 




5 


70 


100 




10 


73 


100 




20 


73 


100 




30 


69 


90 









<%) 






0. 01 


0. 01 


55 


80 


mMm2o 


0.01 


0. 05 


63 


92 




a 01 


0. 1 


69 


05 


mmm22 


0.01 


0.5 


70 


98 


mmm23 


0.01 


I 


72 


100 




a 01 


5 


74 


100 




0.01 


10 


77 


100 




0. 01 


20 


77 


100 



10 0 7 7] 



[*4] 















0. 05 


0.01 


80 


80 




0, 05 


0. 05 


89 


91 




U. UO 


U. 1 


93 


94 




0.05 


0.5 


94 


98 




0.05 


1 


96 


100 




0. 05 


6 


97 


100 




0.05 


10 


98 


100 




0. 05 


20 


98 


100 















0.1 


0.01 


83 


80 




0, 1 


0. 05 


92 


90 




0. 1 


0.1 


95 


94 




0.1 


0.5 


96 


97 




0.1,. , 


: 1 


97 


100 




ai 


5 


98 


100 




0.1 


10 


99 


100 




0.1 


20 


99 


100 















0.5 


0. 01 


86 


79 




0,5 


0. 05 


94 


89 




0.5 


0.1 


96 


94 




0.5 


0.5 


97 


97 




0.5 


1 


99 


99 




0,5 


5 


100 


100 




0.5 


10 


100 


100 




0.5 


20 


100 


100 



i&B92002~203546 









<%) 









0. 01 


89 


78 


Lit Ui,tgkicn 




0.05 


96 


89 






V. 1 


07 
9 1 


94 


1^0954 




0.5 


99 


96 






1 


LOG 


98 






5 


100 


99 






10 


lOO 


99 






20 


100 


09 



[0 0 8 1] [^81 











2 't^-f ^^IxB 




5 


0.01 


92 


74 




5 


0. 05 


98 


84 




5 


0.1 


99 


89 




5 


0.5 


100 


91 




5 


1 , ... 


. 100. 


93 




5 


5 


100 


95 




S 


10 


lOO 


95 




5 


20 


lOO 


95 



[008 2] 1*9] 









(?6) 






10 


0.01 


92 


64 




10 


0. 05 


98 


73 




10 


0. 1 


99 


79 




10 


0.5 


100 


81 


mmmii 


10 


1 


100 


83 




10 


5 


100 


00 




10 


10 


100 


90 




10 


20 


100 


90 



[0 0 8 3] 



[*1 0] 



^^32002-203546 



14 a' -y* 















20 


0.01 


92 


55 




20 


0. 05 


98 


65 




6\i 


A 1 

0. I 


99 


69 




20 


0.5 


100 


72 




20 


1 


100 


74 




20 


5 


100 


80 




20 


10 


100 


80 


mmmB2 


20 


20 


100 


80 



(%) c^a9*SmS: 1 tfco*(c:^ t 1 1 [00 8 5] 



C o\Zn 


0 


0.O1 


O.05 


ai 


0.5 


1 


5 


10 


20 


30 


0 


50 


55 


80 


85 


86 


90 


92 


92 


92 


92 


0.01 


60 


55 


80 


83 


86 


89 


92 


92 


92 




0.05 


60 


63 


89 


92 


94 


96 


98 


98 


93 




0.1 


66 


69 


93 


95' 


96 


97 


99 


99 


99 




0.5 


67 


70 


94 


96 


97 


^99 


100 


100- 


-100 




1 


69 


72 


96 


97 


S9 


100 


100 


100 


100 




5 


70 


74 


97 


98 


100 


100 


100 


100 


100 




10 


73 


77 


98 


99 


100 


100 


100 


100 


100 




20 


73 


77 


98 


99 


100 


100 


IDD 


100 


100 




30 


69 





















[0 0 8 6] [*12] 



C o\Z n 


0 


0.01 


0.05 


0. 1 


0.5 


1 


B 


10 


20 


30 


0 


79 


79 


80 


80 


79 


78 


74 


64 


55 


45 


0.01 


80 


80 


80 


80 


79 


78 


74 


64 


55 




0. 05 


92 


92 


91 


90 


89 


89 


84 


73 


65 




0.1 


95 


95 


Qi 


94 


94 


94 


89 


79 


69 




0.5 


98 


98 


9a 


97 


97 


96 


91 


81 


72 




1 


100 


100 


100 


100 


99 


98 


93 


83 


74 




5 


100 


100 


100 


100 


100 


99 


95 


90 


80 




10 


100 


100 


100 


100 


100 


99 


95 


90 


80 




20 


100 


100 


100 


100 


100 


99 


95 


90 


80 




30 


90 





















[0 0 8 7] 1 0<O^^(r>^ibmmm9)o 



eg32002-203546 



15 -/* 



[0 0 8 81 ^tz. 1 1 8 ^^j:t?^&i(D^^ 



[0 0 8 9] 
[«1 31 



[0 0 9 01 





0 


0. 01 


0. 05 


0.1 


0,5 


1 


5 


10 


20 


30 


Zn 


BO 


55 


80 


85 


86 


90 


92 


92 


92 


92 


Co 


50 


50 


60 


65 


67 


69 


70 


73 


73 


69 








[*14l 










0 


0.01 


0. 05 


0.1 


0,5 


1 


5 


10 


20 


30 


Zn 


79 


79 


80 


80 


79 


78 


74 


64 


55 


45 


Co 


79 


80 


92 


95 


98 


100 


100 


100 


100 


90 



[0 0 9 11 ^-r. ffii&^^r^co&isasH(:iovNT^f* 
m-^m 1 9 ^^i:t>'h'mi^^mt^ o . o i 3 o 

%COt>(7)ti5 5 — 9 2%<i:ig< /^oTV^-Sp ^(D^^t^ 
^^-^M:jr=^r^^7kK{b^y^>'^t^MS&*0. Ol'-S 

0 sfi:%^^-r 5 w ^ tmii L ^ ^ 

[0 0 9 2] o#'(C. ^1 4:f3^t>*Igl6 09'^. M&'O 

1-9) ^^-c^s. 2-^^ i^/un(Difcm^&i^m\^ 
-efo^c7)(c^LT. ^j£^ji-^9-r^c?t?-^^&'^^^7)5 

0. 0 0W&%(Oh<DU7 9fi^h4 5 tm^m^P 

0 W&%<Dm'^n 2 ^ g cofe®^fi;i5 6 4 -Cfe 

mn. mm±m^x^ :6mxh^o z.<d^o\c2^-< ^ 

MI&^O. 0 1~3 OKfi%^:^-r5C^;65g^ LV^- 
Mi&^O. 0 1-1 0®a%-g^rf 
[0 0 9 3] o^'tC^^Tc. Si 4:|oJ:t>*[116 tC:foV>T. 

m'^mt^ 7 4 -efe ^ . t^JSesicOjSfeS^ScO 9 4 %^Ofit^ 
SUST-t-SMtcL. ;i»o±i2&c^aEj&«r0, 0 1--3 0® 



-^M:^^^>*K^t:^:y'^/i^l^M&'^0. 0 1-5^ 
[0 0 9 4] 0^*(C, „P>'5>'^^-^?fi:^p^^g®ffl{COV^ 

xm^-r^o s^otc. '^1 3*5j:tj«Ei5<^?5*>. =iy^/u 

h % o - 3 0 sa%^^-r 5 1 to (t* 3R^J^5 J: t/^:te0iJ 

10-18) ^mr^z^^o ^»*61*^tCSlLT. Se5fe0rJ 

ir^l:t>^^y<?\^Yi:0. 0 lKl:%-&^LTV^-5t>^0;^|5 
5 0%-efe5OlC^LT. ^MS0*]1 1-1 8-r^c^:b^>=i 
y<Jl^Y^^mt^O . 0 5 — 3 0K4%<7)t)(Di^6 0 — 7 
3%^:^6</.Co•rv^-5o Si 4i^J:t/ia6(0 9 

3i/<c/uh^o~3 oKsyo^^-r-st^o 
j:o^^;ffi^ji 0- 1 8) ^^T^'So 2i^-r ^/i-@<7)jfe 

;05 7 9-es>^<^5{ci^uT> nmmx o-i 8-r/.et>*>=i 

-^^^1/ 0 1~3 OKS%<7?t>Otl8 0 — 1 
0 0 ^ig< /^oTV^6o SSM1^^*5J:D^2i^-r ^/ug 

mt=^ y ^ b€r0. 05-30 ® 

[0 0 9 5] o#*tc, Ml&4b^i:t/=ix^yuh^^;^-t-^i: 
yi^xm^-r^o Sl l*5J:tl«EI3 4:^Ti^5„ 

\^^h(r>t^^o%xh^<o\cn\^x^ Iijfe0*ji 9 — 8 2-r 

^StJ-^Mf&^^r^d^O. 0 1 — 2 0|CS%"e75^o=i/<yU 
h-g^^^O. 0 1 — 2 0®g%<Dt><OI^5 5-1 0 0 

i\L^y^J\^\'tM.^i:0, 0 1 — 2 OSa%-&^L75^on 
^</WhS:0. 0 1 — 2 OKfi%-&:t-r^^wi:;65g^b 



»§|2002-203546 



16 ^' 



(0 0 9 6] 0#*(C, Si 2 j:r/iii4^^r^5o 21^ 

0.01 Sflryo^T^S-g-l-i 2 ^ @ 
6 4Trfel9. Se^K^ilOjfem^gcO 8 l%tO#[S:7j^L-CV^ 

4:0. 0 1 — 1 oei:%'&^L;&*o=i^'?>'Ub«:0. 0 1 

-2 0ei%^^-r5:^t^-r-<r^iSfi?i]6 7CDM6 4 

ctf?fc:fe#v\ wOJ: 9tc2l^><iJ^/ugoJffe«SfiSrlS 

ffliisa-e^-stt-L. ;5*o±a!(OM&^*o. oi-'2 

0SS%^^L75^o=i^^yWb^0. 0 1-'20KSc%-& 

t^TKB^it:^ y '>^>'H^£EI&«r 0 . 0 1-10 Kg%^ 
;frL7{i^o=i/</uh^0. 0 1 — 2 0|ffi%-g'^"r'5r<i: 

[0 0 9 7] o#*{c;ifc. Si 2 ctr/l§l4>l:^T^5o 
tc. Mi&^O-. 0 l-SKSro-^^L^O^oriyVl/hS: 

0 . 0 1-20 ^mvo^^-r^m^i^-r^xmrnm 5 9 

S-O. 0 1 — 2 oKfiyo^^bTi^ozn/^/w-h^rO. 01 

- 2 0 sayo^^-r ^ ^ t i^-m^ lv > - <ir ^r^x-g^^-ii- - 

---SMfiyo^^L 75^0=3 /<yUb^O. 01 — 2 0®fi% 

[0 0 9 8] &.±<DZtt)^h. :^mmwiicxti\t^ 
Mfp^^o, 0 1-1 o«fi%^:ig-r5:i<h{cj:«9. 

{cm^{.<i^^§Q^o, 0 i-ssiyo-^^-r^rirtc 

L< (i^i/'^/u h^o. 0 5 — 3 o^&%^^i^^:it{c 

[0 0 9 9] *:rc. ffi«&i3j:T/=i/V^h*I^B*(C-&^-r 

75v a^L<l^ffife^^O. 0 1-2 0Sfl:%^^L?5-o 
ny-^yuh^O. 0 1-2 0®S:%-&*i-^C<i:r irtcj: 
t?. $^{cM*L<l^ffi#a«:0. 0 1-10®S%-&* 
L;6^on/</u h^O. 0 1-2 0®fi:%^^-r^r ^(d 
^?b{cM*L<fiS:iS^O. Oi-5SS:%-&^ 
L75*o=i/^yU' h^O. O 1 — 2 0®fi%-g^-r'5wi:(c 



[0100] 

[0 1 0 ll ^^</\^h^^^i-^^—^m:t^i^yi<^mt 

i$'M::r=^v/7K®^{l::=^>^<^>'i-<i:m^«&^i4:d^-^c^^ <h ti-g- 
m^i^-'\z';ifm,^^Xi^<tz.^(O^Mmti:'pt^< t 



i»ra2002-203546 



17 



im2] m^(D^mik(o-<-^m:t^iy7i^mt=^y^^\- 
(B) ^^-rm-efc^o 



[ia 5 1 tS5fe0^i<^m?i!ii3<tt/^ife0^i 1-18 (omm^^ 
[iH] 6 1 m^M(omi&i^xximMm i 1 s ostotco 



[01] 



[03] 



1 =»^itU«a 



6 







i 




■ 



'!777 ^777 




.7 9»i^*- 





i 




i 



1 



•«6 HflM 



-9 mo 




3 



[04] 



lOOi 




18 A- 




»BS2002-203546 



19 V -y* 



[135] 



me] 



9 

m 



10 0 

BQI 





































sol 










&0 
30 
10 
10 
Q 











































2 
TV 

a 
Ik 



10 20 



110 
100 
90 
80 
10 
60 
SO 
40 
30 
20 
ID 
0 



-In 
-Co 



10 



20 



3D 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
Ca^DED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

IZlINES or MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■ " — 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



